Relative expression of immunolocalized connexins 40 and 43 correlates with human atrial conduction properties.
The aim of this study was to determine the relationship between immunolocalized gap-junctional proteins and human atrial conduction. As a determinant of intercellular conductance, gap-junctional coupling is considered to influence myocardial conduction velocity. This study tested the hypothesis that the quantity of immunodetectable atrial gap-junctional proteins, connexin40 (Cx40) and connexin43 (Cx43), are related to atrial conduction velocity in humans. Epicardial mapping was performed on 16 patients undergoing cardiac surgery using an array of 56 unipolar electrodes. The conduction velocity was measured over the right atrial free wall during sinus rhythm and at a paced cycle length 500 ms. A biopsy from this region was excised for quantitative confocal immunodetection of Cx40 and Cx43. There was no correlation between conduction velocity and Cx43 signal or total connexin signal (Cx40 + Cx43). Connexin40 signal was inversely correlated with conduction velocity (p = 0.036). However, the relative quantity of connexin immunolabeling (expressed as Cx40/[Cx40+Cx43] or the inverse equivalent Cx43/[Cx40+Cx43]) was strongly associated with conduction velocity during sinus rhythm, such that, as the proportion of Cx40 signal increased (and that for Cx43 decreased), the conduction velocity decreased (p < 0.005, r = -0.66). Furthermore, with paced atrial activation at 500 ms cycle length, the relative quantity of connexin labeling (Cx40/[Cx40+Cx43]) correlated with the rate-related change in atrial conduction velocity (p < 0.02, r = 0.59). In human right atrium, conduction velocity is inversely related to immunodetectable Cx40 levels. The relative level of connexins 40 and 43 signal is strongly associated with atrial conduction properties, suggesting that interactions between the two connexins may result in novel coupling properties.